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To explore the process parameters of the laser directly-induced coloring for a stainless steel surface, we

used a nanosecond laser to induce the coloring of the stainless steel surface, and various colors such as dark blue

black, gray, pink, green, purple, gold, yellow, brown, and maroon were obtained. While the maroon color has not

been reported in other researches of laser-induced stainless steel surface coloring.

The three elements in the Lab

color space under the aforementioned laser-induced coloring process parameters were measured. The results show

that the color difference AE of the samples is less than 7, the color of the color block surface is stable, uniform, and

undamaged, and the obtained laser-induced process parameters are repeatabl

e. This research topic has great

application value in industries such as automobiles and electronics.
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Fig. 1 Coloring process on the surface of the piece of 304 stainless steel
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Table 1 Setting of laser induced process parameters
Lines Defocus Laser
Color kind Speed /(mm * s ') Frequency /kHz
pacing /mm ' amount /cm energy /W

Navy 200 0.01 55 +0.1 0. 40
Black 200 0.01 55 0.0 0. 45
Golden 200 0.01 55 0.0 0.42
Dark green 200 0.01 55 +0.1 0.41
Gray 100 0.07 80 —0.1 0. 46
Yellow 100 0.07 80 0.0 0.48
Maroon 100 0.07 50 +0.1 0.51
Pink 90 0.07 80 0.0 0.53
Green 100 0.05 80 0.0 0. 56
Purple 90 0. 05 20 0.0 0.37
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Fig. 3 High magnification device diagram
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Fig. 4 Microstructure images of different color blocks under high magnification microscope. (a) Color block 1; (b) color
block 2; (¢) color block 3; (d) color block 4; (e) color block 5; (f) color block 6; (g) color block 7; (h) color
block 8; (i) color block 9; (j) color block 10
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Fig. 5 Measured CIE Lab values and color space curves. (a) Color block 1; (b) color block 2; (c) color block 3; (d) color
block 4; (e) color block 5; (f) color block 6; (g) color block 7; (h) color block 8; (i) color block 9; (j) color block 10
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